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Preparing Preservice Mathematics Teachers to Teach for Social Justice
Abstract
As a preservice teacher, I have always been taught that mathematics should be relatable to
students. My future students live in a tumultuous society with many social justice issues
affecting them. In the endeavor to connect mathematics to the real world, I sought to intertwine
social justice topics into mathematics lessons. My research question is: How do social justice
topics support preservice mathematics teachers’ endeavors to enrich their future students’
educations? I conducted a two-part professional development workshop for preservice teachers
at Bowling Green State University about teaching mathematics for social justice in order to
answer this question. There was a significant shift in mindset as tracked from a pre-survey to a
post-survey, leading me to conclude that this workshop was effective in preparing preservice
teachers to teach mathematics for social justice.
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Subjectivity Statement
Teaching mathematics for social justice helps to build an informed society, connect
mathematics with students’ cultural and community histories, empower students to confront and
solve real-world challenges they face, and help students to learn that mathematics is a valuable
tool for social change (Berry et al., 2020). Students experience mathematics in schools as
`something detached from meaningful context, leading to them perceiving math as unfamiliar
and unimportant (Berry et al., 2020). However, when classroom experiences are meaningfully
connected to students’ ways of knowing, the learning that occurs is powerful and lasting
(NCTM, 2000; 2007; 2014). Teaching mathematics for social justice helps students to build a
critical consciousness, which means they are able to identify issues that are unjust. This
development is followed by the use of mathematics as a tool to analyze, critique, and confront
those unjust contexts (Berry et al., 2020, p. 24). In a pursuit for future students to build these
skills and to value their mathematics education, it is important for preservice mathematics
teachers to be prepared to teach for social justice (Berry et. Al., 2020). Before preservice
teachers can begin to incorporate social justice issues into the content of their lessons, they must
eliminate deficit views of mathematics learning, eradicate mathematics as a gatekeeper, engage
the sociopolitical turn of mathematics education, and participate in the professional learning of
mathematics with a dual focus on mathematics and social justice (NCSM & TODOS, n.d.).
There is abundant justification for teaching through an equity stance, which will prepare
preservice teachers to teach social justice topics. In conducting a professional development
workshop for preservice teachers, I will prepare them to teach for social justice in a mathematics
setting with the below justification.
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As a preservice mathematics teacher at Bowling Green State University (BGSU), I have
become interested in the idea of teaching mathematics for social justice throughout my time.
While I have no experience teaching for social justice, I have learned much both through this
research and through my coursework as to what equity looks like in a 7-12 classroom. My
current position as a preservice mathematics teacher means that I can relate to my peers who may
have similar drives or motives. I understand what their coursework is like in terms of what is
and is not taught at BGSU. Therefore, I believe it would be beneficial to facilitate a Professional
Development Workshop in an effort to prepare preservice teachers at BGSU to teach for social
justice.
Literature Review
Characterizing Teaching Mathematics for Social Justice
The concept of social justice involves society’s responsibility to ensure equal rights,
opportunity, and treatment for all members of that society (Berry et al., 2020). Teaching
mathematics for social justice (TMSJ), for this research, is defined as a teacher’s emphasis on
equitable opportunities for each and every student, as well as developing an orientation toward
using mathematics to enact decision-making power (Berry et al., 2020). Further, it consists of
using mathematical thinking to help students become aware of the social injustices that occur
within society at large and in their own lives while also increasing their mathematical
understanding (Harrison, 2015). TMSJ helps to build an informed society, connect mathematics
with students’ cultural and community histories, empower students to confront and solve realworld challenges they face, and help students to learn to value mathematics as a tool for social
change (Berry et al., 2020). Building instruction from students’ lived experiences is essential for
developing the whole, mathematically proficient student (Berry et al., 2020). According to the
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National Research Council, mathematics proficiency can be broken down into five strands.
Conceptual understanding is the comprehension of mathematical concepts, operations, and
relations. Procedural fluency is the skill in carrying out procedures flexibly, accurately,
efficiently, and appropriately. Strategic competence is the ability to formulate, represent, and
solve mathematical problems. Adaptive reasoning is the capacity for logical thought, reflection,
explanation, and justification. Finally, productive disposition is the habitual inclination to see
mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and one’s
own efficacy (Kilpatrick et al., 2001). As noted by Berry et al., addressing students’ lived
experiences, which often involve issues of social justice, is an instructional strategy that is
effective in both aiding in students’ mathematics proficiency as well as TMSJ (2020).
Teaching Social Justice Topics in the Mathematics Classroom
Evaluating an example of teaching for social justice in a mathematics setting helps to put
TMSJ into context. Additionally, the reader is able to learn from this example as to what
teaching social justice topics does and does not look like. Harrison (2015) is a teacher educator
who was newly introduced to the scholarship of social justice mathematics when she decided to
conduct a self-study on this topic. Self-study is a methodology used in relation to teaching and
researching practices in order to better understand oneself, teaching, learning and the
development of knowledge about these things (Harrison, 2015). The purpose of this study was
to critically reflect on the experience of teaching a seventh-grade math class for social justice in
an attempt to (a) contextualize the author’s understanding of mathematics for social justice; (b)
explore how theoretical understanding translated into practical application; and (c) analyze
practice to enable discovery of unforeseen issues that might occur for preservice teachers when
teaching mathematics for social justice. Harrison hoped to enhance theoretical and practical
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understanding of mathematics for social justice to be able to help preservice teachers to teach for
social justice (2015).
This study took place in an urban Brooklyn, NY school, where Harrison taught a weeklong math unit. She had previously taught at this school, which aided in her understanding of the
school and community context. The unit was not designed to teach new math concepts, rather,
explore social justice issues through math problem sets that were grade appropriate (Harrison,
2015). The first day of the unit consisted of introductions and an icebreaker to get to know
students. The class also had discussions on class expectations and defined social justice, and the
lesson ended with a math problem that explore the social justice issue of hunger through the use
of fractions, ratios, and/or proportions (Harrison, 2015). Days two through four of the unit
consisted of a math investigation titled, “Driving While Black or Brown,” which discussed racial
profiling. The mathematics topics covered during these days were probability, fractions,
percents, statistics and estimation. The final day of the unit consisted of a math activity which
critically explored how unemployment rate is calculated by using percentages. The final
discussion of the unit regarded how mathematics could be a helpful tool to address issues of
social justice (Harrison, 2015). It is important to understand which social justice topics Harrison
chose to teach so that the reader sees the range of issues that can be covered in this endeavor.
When it came to data collection, Harrison utilized field notes and reflective writing. She notes
that while personal critical reflections were the made data source for her self-study, students’
dialogues and reflections allowed her to interact within the space between self and practice
(Harrison, 2015).
Harrison condensed her findings into three categories: (a) the impact on students, (b) her
understanding of social justice, and (c) mathematics facilitator vs. mathematics social justice
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facilitator (2015). In terms of the impact her study had on students, Harrison found that teaching
mathematics for social justice was a successful way to engage students in doing mathematics
because the learning was relevant and interesting. Additionally, students were able to foster their
critical consciousness in engaging with social justice concepts in a mathematics setting. Further,
contextualizing the math within a social justice framework gave students a reason to do the math
(Harrison, 2015). It was also discovered that the students’ understanding of what is meant by
social justice increased but was still limited. Harrison falsely assumed that the students would
understand the term social justice because issues of racial profiling, inequitable housing, and
other social injustices were infringing on their human rights. However, after further interaction,
Harrison realized that her students did possess concepts of social justice but had never labeled it
as such (2015).
Harrison realized that in terms of her understanding of social justice, she went into this
self-study with a notion of social justice rather than a solid base of understanding. Her concept
of social justice was always in relation to what she was going to teach and what knowledge she
wanted her students to gain by solving problems (Harrison, 2015). Instead of focusing her
thoughts on what social justice really means, Harrison started her lesson planning by identifying
social justice issues. She found that while she had a teaching mathematics for social justice
framework, it would have been just as important to also have a social justice framework
(Harrison, 2015)
The distinction between mathematics facilitator and mathematics for social justice
facilitator became very clear to Harrison during this self-study. She found herself becoming
uncomfortable and struggling with how to facilitate a conversation during the unit. While she
felt confident in her ability to help students with mathematical misunderstandings, she
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discovered that there was a difference in the skillsets needed to facilitate conversations about
social justice (Harrison, 2015). Harrison believed that the biggest difference between facilitating
a mathematics lesson and a mathematics for social justice lesson was the degree of vulnerability
she felt as the teacher. Conversations in a traditional mathematics classroom are usually steered
towards a universal truth, providing a safety net for the teacher (Harrison, 2015). Even if a
classroom teacher does not know the answer to a student’s math question, there is a way to find a
correct answer. This is not the case when it comes to social justice lessons, in that what Harrison
saw as the truth was not a universally accepted truth (2015).
Harrison’s limitations in understanding social justice made her realize the importance of
providing opportunities for preservice teacher to truly conceptualize social justice (2015).
Harrison believes that having a foundation in concepts such as classism and privilege is
important, but teacher educators need to convey to preservice teachers how these issues connect
to social justice. One of the best ways for preservice teachers to integrate social justice concepts
into mathematics is to first get to know the students and communities where they are teaching as
well as the issues their students voice (Harrison, 2015). As teacher educators move to support
preservice teachers in teaching for social justice, they must model ways to create learning
environments that are compassionate, safe and open. In turn, preservice teachers need to become
conscious of social justice issues and how education is used to create, recreate, and often reflect
social ills within society (Harrison, 2015).
Importance of Teaching for Social Justice
Sydney Chaffee, National Teacher of the Year award winner, delivered a TED Talk in
2018 as to why social justice belongs in our schools. Chaffee rejects the notion that teachers
exist solely to teach their subjects because she believes teachers exist to teach people. Chaffee
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believes that schools are crucial places for students to become active citizens and discusses that
the skills needed to work for justice, such as problem solving, critical thinking, collaboration,
perseverance, and historical context are already integrated into our schools. This works the other
way around as well, where working for social justice can help to build these skills (Chaffee,
2018). These skills are already an integral part of the mathematics classroom, meaning the
integration of social justice in a mathematics setting will further the expectations preservice
teachers should have of their future students to be able to problem-solve, collaborate, think
critically, and persevere.
There are national organizations who have published position statements in support of
teaching mathematics for social justice. The National Council of Supervisors of Mathematics
(NCSM) and TODOS: Mathematics for ALL published such a statement: “social justice is a key
priority in the access to, engagement with, and advancement in mathematics education for our
country’s youth” (NCSM & TODOS, n.d.). In addressing the need to elevate the professional
learning of mathematics teachers, NCSM and TODOS state that an increased understanding of
mathematical content is vital, but in modern mathematics teaching, this alone is insufficient.
Teachers and leaders need to be exposed and take part in ongoing research-based professional
learning that focuses on the social and political aspects of mathematics education.
Another national organization in support of an equity approach to education is the
National Council of Teachers of Mathematics (NCTM). The organization holds a position
similar to that of TODOS and NCSM with the belief that “creating, supporting, and sustaining a
culture of access and equity requires being responsive to students’ backgrounds, experiences,
cultural perspectives, traditions, and knowledge when designing and implementing a
mathematics program and assessing its effectiveness” (p. 1). When access and equity have been
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successfully addressed in education, student outcomes cannot be predicted by their racial, ethnic,
linguistic, or socioeconomic backgrounds (NCTM, n.d.). As noted in the NCSM and TODOS
statement, institutional tools such as standardized tests often track students based on their racial
or ethnic backgrounds, and with a deficit mindset, this leads to them being put on a “remedial”
math track, failing to prepare them for life after high school. If students are not exposed to a
challenging mathematics curriculum, they will likely not develop problem-solving skills that
could make them more engaged and active citizens (NCTM, n.d.). These national organizations
all address the problem of inequity in the realm of mathematics education, but fail to address
teaching social justice topics in the mathematics classroom. While there are individual studies
regarding this idea, none of these organizations hold position statements regarding the use of
mathematics as a tool to understand social injustice, creating a gap in the literature.
Pre-Service Teacher TMSJ Preparation
Gutiérrez (2009) discusses embracing the tensions that inherently occur when teaching
from an equity stance. This acknowledgement is powerful way for preservice teachers to
confront their own discomforts so they can better serve their students and create a safe classroom
space. This article focuses on a year-long partnership with a Chicago public high school serving
primarily Latinx working-class students (Gutiérrez, 2009). Gutiérrez’s 23 preservice students
were paired with a high school student to conduct email correspondence and complete
Interactive Mathematics Program activities in which high school classes were engaged. In
addition, the preservice teachers watched video clips of mathematics teaching and learning in
that particular school and debriefed those lessons with the practicing teacher. Finally, they were
able to develop curricular materials for those classrooms and hosted a field trip for the high
school students to visit the University of Illinois. After this year-long program, Gutiérrez’ results
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let to observing three specific tensions which her preservice students grappled with (Gutiérrez,
2009).
The first tension highlighted is knowing one’s students and not knowing one’s students
(Gutiérrez, 2009). Gutiérrez communicates that it is crucial for preservice teachers to understand
what cultural and linguistic resources their students bring to the classroom as well as what
dispositions they may hold toward math and its relation to their futures. She suggests building
trust and solidarity with students by taking an interest in their personal lives, offering choice in
projects, and letting students use their first language in the classroom. However, attempting to
build trust never fully ensures that students will open up or offer aspects of their identities in
ways that preservice teachers may hope, thus, tension. An equity stance requires educators to do
everything they can to get to know students all while recognizing that students can never be
known (Gutiérrez, 2009).
The second tension Gutiérrez observed in her preservice teachers is being in charge of the
classroom and not being in charge of the classroom (2009). Gutiérrez observed that preservice
teachers tended to project from their own position without acknowledging the history of racism
and schooling in the U.S. Based on their education thus far, the preservice teachers believed that
an engaging lesson will be enough to get students’ attention (Gutiérrez, 2009). While the teacher
is in charge of the classroom, they can never ensure students will be on board with engaging with
the content. While teachers are expected to employ all tools and relationships at their disposal in
order to invite students to participate, it is up to the student in the end as to whether or not they
participate (Gutiérrez, 2009). Recognizing this tension aids preservice teachers in teaching from
an equity stance.
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The final tension, perhaps the one most relevant to this research, is teaching mathematics
and not teaching mathematics (Gutiérrez, 2009). Gutiérrez observed that most of her preservice
students more readily identified with mathematics than they did with students, perhaps because
they were mathematics majors rather than education majors (Gutiérrez, 2009). On one hand,
Gutiérrez’s preservice teachers saw the value of original materials created by their classroom
mentor teacher which showed that the teacher understood the different positions of students in
society. On the other hand, they saw how difficult it was to develop social justice mathematics
lessons while trying to maintain a high level of mathematical rigor. While there is value in
balancing these two ideas, preservice teachers were left wondering which was more important.
Gutiérrez’s response was that embracing the tension between these concepts allows teachers to
develop their own authentic practices and political clarity around issues of equity (2009).
Grappling with this idea will help preservice teachers to understand that a high-quality
mathematics education must be available to students in order to teach from an equity stance.
Incorporating social justice topics into the curriculum does not mean that the mathematics
becomes less rigorous or valuable.
Purpose of Study
In an endeavor to prepare preservice mathematics teachers to teach social justice lessons
in their future classrooms, I conductedt a professional development workshop focused on TMSJ.
NCSM & TODOS include in their position statements that the professional learning of teachers
and leaders of mathematics with a focus on both mathematics and social justice must be elevated
(n.d.). NCTM echoes this sentiment, calling for high-quality professional development
opportunities for teachers, which are imperative for realizing the vision of ensuring all students
have the necessary support to maximize their success in the mathematics classroom (n.d.). It is
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clear that an increased understanding of mathematical content is vital, but in modern
mathematics teaching, this alone is insufficient. NCSM & TODOS call for teachers and leaders
of mathematics to be exposed to and take part in ongoing research-based professional learning
that focuses on the social and political aspects of mathematics education (n.d.), which is exactly
what this workshop will entail. I decided to put preservice teachers in the role of a student
during this workshop and had them work through a sample TMSJ task. The social justice topic I
chose to have participants work with was food insecurity, and there were two reasons as to why I
chose this issue as a TMSJ example, the first being that it is relevant. Throughout my time at
BGSU, I have always been taught that students need to be able to connect with the mathematics
they are doing. Seeing as BGSU is a school located in the midwestern United States, I know that
there is a large farming and agricultural community. While food insecurity affects all areas of
our nation, there are likely many students in Ohio classrooms who have an interest in agriculture.
That being said, giving students a chance to, for example, design their own gardens in order to
combat food insecurity, is a topic that could really pique their interests and help them to see that
math can be used to model situations in the world around them. In addition to relevance, I chose
to use food insecurity as a social justice topic to get preservice teachers’ feet in the door because
it is a relatively politically neutral topic. Throughout my research, I found many TMSJ lesson
ideas regarding, for example, the wage gap, or police brutality, or environmental issues.
Unfortunately, issues such as these are highly politicized at the moment, making them
controversial. Teaching controversial topics may not be allowed in these preservice teachers’
future places of employment, or may have even caused tension throughout the PD. In my
endeavor to keep my workshop a safe space, I decided to introduce the idea of TMSJ using food
insecurity as my example of a social justice issue. However, it is important to note that
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mathematics could be used to model a countless number of social justice issues in the efforts to
understand the world around us. The choice of topic may just depend on the teacher’s comfort
level or knowledge of the topic, the district and their restrictions, and the students and how the
teacher believes they may perceive this information.
The research question for this study is: How do social justice topics support preservice
mathematics teachers’ endeavors to enrich their future students’ educations?
Method
Two-Part Professional Development Workshop
In the endeavor to answer my research question, I held a professional development
workshop with a goal that more preservice teachers would begin to think about teaching
mathematics for social justice. My aim was for participants would learn to see the value in
TMSJ and consider integrating social justice topics into their future classrooms. The
professional development workshop was open to all education majors at Bowling Green State
University. It was divided over two days rather than one session, as longer duration of
professional development activities tends to include more opportunities to promote coherence.
This includes connections to teachers’ goals and experiences, alignment with standards, and
professional communications with other teachers (Garet et. al., 2001). The participants were
asked to take a pre-survey on day one and a post-survey on day two so as to track how their
mindset may have shifted from before attending to after. A summary of the two sessions is
provided.
Day One
The first day of the professional development (PD) workshop was mostly lecture-based
and lasted about an hour. I decided to make the first day more of a teacher-centered approach
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because the goal was for the participants to learn enough background information before moving
to day two, which was much more student centered. With this set-up, the participants were
going into the second day with much more background knowledge about TMSJ. I utilized a
Google Slides presentation that I made to prompt my lecture and provide visuals for participants,
which can be found in Appendix A. When participants entered the room, they were prompted to
pick up a piece of cardstock paper I had provided them. They folded the paper in half and use it
as a “name tent.” I provided markers for each individual to write their names on one side of the
tent, and on the other side was a QR code for them to scan in order to take the pre-survey. With
over 50 individuals turning out for the first session, I wanted to address them by name so that we
might build a community. Additionally, participants could address each other by name with the
use of the name tents. After attendees participated in filling out the pre-survey, I began my
presentation by establishing “norms” for our workshop. I wanted participants to keep these
norms in the back of their minds throughout both sessions so that the workshop became a safe
space where we talked and listened to each other respectfully. The norms were as follows:
1. We are in a safe space where all people, ideas, and opinions are welcome and valued.
2. We all have the right to speak and be heard without judgement.
3. We will address conflicts professionally and respectfully.
4. We will consider the perspectives of others and actively participate in conversations by
both speaking and listening.
5. We will acknowledge that ideas and conversations may come from “rough draft” talk.
6. We will not steal ice cream!
Once the norms were established, I set the objectives for the workshop. These objectives stayed
the same for both parts of the workshop and were to (a) actualize social justice; and (b) gain
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comfort in teaching mathematics for social justice (TMSJ). I stressed to participants that while
both objectives were addressed in both sessions, the first session focused on actualizing social
justice, while the second one aimed to help these preservice teachers to gain comfort in TMSJ.
In this context, actualizing meant to understand what social justice could mean in the context of
education, even more specifically, mathematics education. I hoped that my participants would
achieve this actualization through both the information I was sharing with them as well as the
conversations they had with each other.
Following the establishment of objectives, I introduced myself to the participants and
solidified my space in this work. I shared with the participants of my PD that I identified as a
white, cisgender, straight female. It is important that teachers who are on the endeavor to teach
for social justice acknowledge the ways they are privileged in our society, so I modeled that
acknowledgement to the attendees. This acknowledgement is one way to combat the white
superiority that oppresses our students of color in our current education system (Aronson, 2017).
The other disclaimer I provided during my presentation was that all of the information I was
sharing was based on research. I did not want my participants to think that I am a seasoned
teacher and have been teaching mathematics for social justice for years and years. While I am
extremely confident in my research and felt prepared to share with others, I wanted to be
transparent with those attending on my level of experience.
In an attempt to help my participants reach the first objective, I defined social justice as
“society’s responsibility to ensure equal rights, opportunity, and treatment for all members of
that society” (Berry et. al., 2020). There is much to unpack in this quote, so I had participants
turn to those sitting next to them and (a) discuss the differences between rights, opportunity, and
treatment; and (b) to establish what is meant by “all members” of a society. After participants
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were given ample time to do so, I had individuals volunteer their thoughts, which I typed directly
into the slideshow for everyone to see. As a group, we established that rights could relate to
special education laws, or more broadly, the things that we are supposed to be able to do, no
matter our identity. Opportunity was defined by the group as a chance to act on one’s own
beliefs. Finally, the characteristics of treatment we came up with included interactions between
others and how others respond to oneself. When we talked about all members of a society, the
participants thought in the context of a school. They generalized and said that all members
would consist of anyone involved in the school setting. When I asked them to dig deeper and
give examples, they said that all individuals in a classroom setting, such as co-teachers,
community members, and family members, would fall under the category of “all members.”
Once the social justice definition had been dissected and better understood, I wanted to
put this definition into context and listed the TMSJ characteristics, which are: (a) teacher’s
emphasis on promoting equitable opportunities for each and every student both in the classroom
and society (Berry et. al., 2020); (b) developing an orientation toward using mathematics to enact
decision-making power (Berry et. al., 2020); and (c) using mathematical thinking to help
students become aware of the social injustices that occur within society at large and in their own
lives while also increasing their mathematical understanding (Harrison, 2015). After
establishing these characteristics, I again had participants turn around and discuss with a peer,
but instead of having them pick apart the characteristics, I asked: How might these
characteristics look in the classroom?
Following this discussion, I provided the benefits of TMSJ as described by Berry et. al.
(2020). The benefits are that TMSJ (a) helps to build an informed society; (b) connects
mathematics with students’ cultural and community histories; (c) empowers students to confront
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and solve real-world challenges they face; and (d) helps students to learn to value mathematics as
a tool for social change. Most of my information thus far came from Berry et. al. (2020), so I
followed these benefits with further justifications from national organizations. As previously
mentioned, NCSM and TODOS, say that “social justice is a key priority in the access to,
engagement with, and the advancement in mathematics education for out country’s youth” (n.d.).
Further, NCTM believes that, “creating, supporting, and sustaining a culture of access and equity
requires being responsive to students’ backgrounds, experiences, cultural perspectives, traditions,
and knowledge when designing and implementing a mathematics program and assessing its
effectiveness” (n.d.). Providing further evidence that national organizations are in support of
TMSJ helped to solidify my stance and justify my purpose in conducting this workshop.
Finally, we ended the first session by discussing an example of a social justice issue that
could prompt discussion and foster learning in a mathematics classroom: food insecurity. I
decided not to define food insecurity explicitly as a social justice issue because I wanted my
participants to characterize it as such themselves. I did, however, share facts and characteristics
about food insecurity with the participants. After establishing this information with participants, I
again displayed the definition of social justice we discussed earlier in the session. Based on this
definition, I asked the participants to decide whether they believed food insecurity was a social
justice issue. Individuals volunteered their thoughts and related their responses back to our
discussion specifically on opportunity and all members of a society. They came to the
conclusion that not all members of our society have equal opportunity to access healthy foods,
making food insecurity a social justice issue.
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Day Two
I reestablished the norms that were set on day one and provided a recap of the first day. I
again listed the objectives, emphasizing that this workshop would focus more on gaining
confidence in TMSJ. I also restated the definition of social justice and the characteristics of
TMSJ from the first meeting. Finally, I defined food insecurity and reminded participants of
their thoughts regarding why this topic could be considered a social justice issue.
After going through a brief overview of food insecurity, I provided some discussion
questions for participants on the slides, which were as follows:
1. What are reasons that some neighborhoods have access to grocery stores and some
neighborhoods do not have access to grocery stores?
a. Why do companies build grocery stores in some parts of Indianapolis and not in
others?
b. How easy is it for low-income neighborhoods to go shopping at large grocery stores,
especially if they do not have a car?
c. Why do local convenience stores do not sell fresh fruits and vegetables?
2. Food justice is access to fresh, healthy, and affordable food. How might cities, like
Indianapolis, promote food justice in all neighborhoods?
Once the participants had ample time to discuss these questions amongst themselves, we
came back together as a group. Participants were randomly assigned into five groups by having
them count off one through five. I wanted the groups to be random because the goal was to have
Inclusive Early Childhood (IEC), Middle Childhood Education (MCE), and Adolescence to
Young Adult (AYA) majors in each group. My thought process was that those teaching different
grade levels might provide different perspectives when working together.
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The task for these groups was to work on a Model-Eliciting Activity (MEA) which asked
them to design their own Square Foot Gardens (Clark et. al., 2019). Square Foot Gardens are
one way a community could address the issue of food insecurity by having each square foot of a
garden grow a different kind of fruit or vegetable. I put these preservice teachers in the role of a
student to show how this activity could be a good example of one that promotes social justice in
the math classroom. I handed out one copy of the Food Insecurity MEA (see Appendix B) to
each group, as well as markers and a poster-sized Post-It note. This MEA describes what a
Square Foot Garden (SFG) is, why they are helpful in combatting food insecurity, and lays out
exactly what each group needs to accomplish in order to complete this MEA. Those working on
the MEA must decide on dimensions for their SFG and choose the plants they want to grow and
eat. A table provided important information such as how many plants could be planted in one
square foot, how many weeks it took for the plants to grow, the average yield per square foot,
and the planting season(s) for 23 different plants. Participants may choose any plants they
wanted as long as they had three different vegetables or fruits and one flower. Finally, they had
to calculate the number of pounds of vegetables their SFG would produce in a year, as well as
how many people their garden would be able to feed. A diagram of their SFG as well as their
calculations were required to be put on the poster-sized Post-It note and presented at the end of
the PD (Clark et. al., 2019).
Once the participants were in their groups, I walked around the room and sat in with each
group. The aim was for participants to have different approaches and solution strategies, as the
nature of an MEA is to be open and allow some degree of freedom when solving. I asked the
participants why they decided to plant the fruits and vegetables chosen. To summarize their
responses, some groups said they wanted to produce as much food as possible, so they were
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choosing the plants that yielded the most or the crops or the ones that could be planted during
multiple seasons. Other groups wanted to provide the healthiest foods possible or a larger
variety of fruits and vegetables and did not care as much about the yields. I also asked the
groups how they went about designing their SFGs, again, with the goal of having different
reasonings behind each design. It was clear that each design was unique as I observed groups
working. There were groups who wanted there to be walkways throughout their gardens so
everything could be watered. Some wanted their gardens to fit in a limited amount of space,
such as next to a sidewalk or in between city buildings, so their gardens looked like one long
straight line. Some groups wanted enough flowers to pollinate all of their food, so they
strategically grouped the fruits and vegetables around the flowers. All of these strategies
showcased how open a task like this could be and nicely highlighted that many different solution
strategies can still produce effective designs.
Once each group finished calculating and drawing their gardens on the posters, we stuck
all of the posters on the wall and each group presented. Each group talked about their thought
process when it came to both designing the garden as well as what plants went into their gardens.
They also shared their calculations as well as how their final yields and number of individuals
who could be fed were found. The participants seemed to really enjoy both sharing and seeing
each other’s work as it was something they could all be proud of. This task is one that could be
implemented in schools and taken a step further where gardens are actually planted and
harvested. Once presentations ended, each participant took the post-survey, which contained the
same questions as the pre-survey.
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Data Collection:
The participants of the first workshop were asked to scan a QR code which took them to
my first survey before any lecturing began. To maintain anonymity, participants were asked to
create an ID code which would be unique to them. Additionally, this code could be used to track
their responses from before the first professional development to after the second professional
development. Following the creation of the ID code, participants were asked demographic
questions such as their ethnicity and gender identity. They were also asked questions about their
major and how many years they have attended BGSU. Finally, students were asked to indicate
the degree to which they agreed or disagreed with twelve given statements, and could choose
“strongly disagree,” “disagree,” “agree,” or “strongly agree.” The complete list of these
statements can be found in Table 1. There were two types of statements listed on the survey:
those regarding preservice teachers’ mindset towards social justice and society as a whole, and
those regarding preservice teachers’ opinions about the place of social justice in the classroom.
In order to teach for social justice, teachers must first understand how both they and their
students fit into society, so statements such as these were included on the survey to get
preservice teachers to think about this idea. Most of the statements had to do with the place of
social justice in the classroom. If preservice teachers plan to make mathematics relevant to their
future students, they must acknowledge that social justice topics affect their future students and
are examples of issues students relate to. Overall, the statements given were all considerations
one must make before pursuing TMSJ.
Participants took a post survey after the second professional development session. They
were required to provide their unique ID code and indicate the degree to which they agreed or
disagreed with the same twelve statements as listed on the pre-survey. This way, their shift in
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perspective from before the first professional development session to after the second could be
gauged. The “strongly disagree” category was assigned a value of 1, “disagree” was assigned a
value of 2, “agree” was assigned a value of 3, and “strongly agree” was assigned a value of 4.
The mean, or average value of each question was calculated, as well as the overall mean from the
pre-survey to the post-survey. There were 54 participants who attended the first professional
development, and 32 participants who attended the second session. By listing all of the unique
ID codes participants created, it was determined that 26 individuals responded to both the preand post-survey, making my sample size 26. The statements participants were asked to respond
to as well as the pre- and post-survey means are listed in Table 1.
Results
Demographics:
In terms of race and ethnicity demographics, 51 participants (92.73%) who answered the
pre-survey identified as White or Caucasian, 2 (3.64%) as Black or African American, 1 (1.82%)
as Hispanic, Latinx, or Spanish origin, and 1 (1.82%) preferred not to say. When it came to
gender identity, 11 participants (20%) identified as male, 42 (73.36%) as female, 1 (1.82%) as
non-binary, and 1 (1.82%) preferred not to say. There were no second-year or third-year
preservice teachers who attended the workshop, but 10 participants (18.18%) were first years, 44
(80%) were fourth years, and 1 (1.82%) was a graduate student. All education majors were
welcome at this professional development, and 14 Adolescence to Young Adult (AYA) majors
(25.45%) were present, 10 (18.18%) Middle Childhood Education (MCE) majors were present,
and 31 (56.36%) Inclusive Early Childhood (IEC) majors were present. AYA majors specialize
in one content area and are certified to teach grades 7-12, MCE majors specialize in two content
areas and are certified to teach grades 4-9, and IEC majors do not specialize in a content area, but
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are certified to teach both special education and general education at the pre-kindergarten
through 5th grade levels. Finally, when it came to content area specializations, 24 participants
(36.92%) said they planned to teach mathematics, 2 (3.08%) planned to teach language arts, 8
(12.31%) planned to teach science, and 31 (47.69%) had no specialization due to being an IEC
major.
Survey Results:
The means by which I measured participants’ shifts in mindset from before the first
workshop to after the second workshop was through a pre-survey and a post-survey. Table 1
(below) lists the questions that were asked on both surveys and the means calculated from each
question. The difference in the means from pre- to post-survey was 0.36.
Table 1
Pre- and Post-Survey Response Means
Statements
Pre-Survey Mean
As a future teacher, it is important to examine my
3.69
own attitude and beliefs about race, class, gender,
disabilities, and sexual orientation.
I believe that issues related to social justice should
3.27
be openly discussed in my future classroom.
I plan to teach my future students how to
3.50
overcome adversity.
I plan to make my future students aware of social
3.27
and political issues.
I plan to teach my future students to become aware
3.38
of injustices occurring in society.
I plan to do in-class activities where my future
3.19
students interact with social justice issues.
I will collaborate with other teachers to advocate
3.54
for the inclusion of diverse learning materials.
I believe that covering social justice topics is
3.38
relevant to all subject areas.
I plan to incorporate diverse cultures and
3.58
experiences into my future classroom lessons and
discussions.
I plan to teach my future students to think
3.19
critically about government positions and actions.

Post-Survey Mean
3.88

3.81
3.77
3.65
3.77
3.73
3.81
3.73
3.77

3.62
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I am aware of my own power and privilege in
society.
I feel comfortable discussing teaching for social
justice with my future students.
Grand Mean
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3.38

3.69

3.12

3.65

3.38

3.74

A paired t test was conducted to determine whether there was statistical significance when
moving from the pre- to the post-survey. I concluded that there was a significant mindset shift in
that participants who came to both professional development workshops felt much more
comfortable with the idea of teaching mathematics for social justice after engaging with
materials from the PD (t=9.66, p<0.0001).
In addition to these quantitative measures, I provided space on both surveys for
participants to share their thoughts regarding TMSJ. Some thoughts shared by participants on
the pre-survey are listed below.
“I am unsure as a future math educator how to make relevant the topic of social justice. I am
also concerned about what I will or will not be allowed to talk to my students about”
“I would like to [teach for social justice] but I feel unprepared in doing so”
“It is important to teach social justice to our students to ensure they understand what is going
on in our world as long as it does not serve as a distraction from us teaching our content”

There were some hesitations or confusions regarding TMSJ despite the fact that it seemed as if
these participants were already comfortable with the idea, as indicated by a pre-survey mean of
3.38. There were no comments signifying any hesitations or confusions left by participants on
the post-survey.
Discussion:
It is clear that participants feel much more comfortable with the idea of teaching
mathematics for social justice in their future careers with the knowledge of what it may look like,
so it is my opinion that the participants met both objectives from the workshops. A grand mean
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of 3.38 before any PD began indicates that preservice teachers attending BGSU already feel
relatively comfortable or prepared in this endeavor. It is important to note that this conclusion
may be connected to the fact that 80% of participants were fourth-year students, meaning they
have been exposed to more classes and may have discussed these ideas at length. Nonetheless,
there was a significant shift in mindset after the second meeting, leading to the conclusion that
this PD was successful in helping participants gain comfort in TMSJ. In terms of qualitative
data, the fact that there were no comments regarding any confusions or discomforts listed on the
post-survey solidifies the quantitative findings. These results indicate that small-scale
professional development really can be effective and help teachers, whether pre-service or inservice, to grow professionally.
Harrison (2015) came to the conclusion that teaching mathematics for social justice was
relevant and interesting to students, making TMSJ successful in engaging them. I came to the
same conclusion, as every individual at the workshop was fully emersed and focused on the task
at hand. BGSU students learn that math should relate to students’ lives and model the world
around them, and social justice topics are a reality for students. As Harrison points out,
contextualizing mathematics withing a social justice framework gives students, and in this case,
participants of a professional development workshop, a reason to do the math. In this sense, my
findings were similar to those of Harrison’s, making this study an extension of existing literature.
There are gaps in the literature, however, that this study attempts to fill. Most
publications about social justice in the mathematics classroom have to do with teaching from an
equity stance and do not address the teaching of social justice topics in the mathematics
classroom. Teaching from an equity stance and acknowledging one’s place in society are
important first steps for a teacher to take in pursuing TMSJ. However, there was little
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information regarding topics of social justice being discussed in the context of mathematics
education. In short, there are very few math lesson plans published that incorporate social
justice. Additionally, much of the literature relates to in-service teachers rather than teacher
candidates. This study attempts to fill the gaps in existing research in that the participants of the
survey were all preservice teachers. Additionally, the participants of this study were engaging in
a mathematics task regarding the social justice topic of food insecurity. This study does not
challenge existing literature, but extends it. Small-scale professional development is effective in
furthering the education preservice teachers are receiving in their courses of study. These
opportunities should be widely available to teacher candidates during their education. Teaching
mathematics for social justice is one of many ways to make math relevant to students which is
something preservice teachers should be aware of.
Limitations:
The main limitation I faced in conducting this professional development workshop
related to my lack of teaching experience. As aforementioned, I have never actually taught, let
alone taught mathematics for social justice. Therefore, I had to make it very clear to the
participants that everything I was doing was based solely on research. Additionally, because I
was working with preservice teachers, it was impossible for us to implement TMSJ into actual
classrooms. The workshop put the attendees in the students’ shoes and modeled how a sample
TMSJ lesson could go, but none of the attendees know what a TMSJ lesson would look like in a
real classroom with real students. Harrison (2015) points out that one of the best ways for
preservice teachers to teach for social justice is to get to know their students. With the way this
professional development was designed, this was an impossibility and limitation in the
implementation of this project.
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RUNNING HEAD: Preparing Preservice Mathematics Teachers to Teach for Social Justice
Appendix A – Professional Development Slides

W el com e!!!
1. Grab one of the papers and a marker
from the back of the room.
2. Make a name tent out of it! Fold it
“hamburger” style and put your first
name and major on the blank side.
3. Please use your device to scan the QR
code (either here or on your name tent)!
It will take just a few minutes for you to
take this survey!
Thank you!

Preparing Preservice Mathematics Teachers to Teach for Social Justice

2

INTRODUCTIONS
ABOUT ME
●
●
●
●

AYA Integrated Mathematics
Education Senior
Honors Student
She/Her pronouns
Ice Cream Lover

INTRODUCTIONS
MY SPACE IN THIS W ORK
●
●
●

White, cisgender, straight female
Connections to New England and
Midwest
Research-based presentation
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Post -Survey
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RUNNING HEAD: Preparing Preservice Mathematics Teachers to Teach for Social Justice
Appendix B – Food Insecurity MEA
Square Foot Gardens (SFGs) are popular because SFGs allow different kinds of vegetables and
flowers to be planted close together in a small space. This results in high yields compared to
other gardening techniques, like planting in rows. SFGs are also a fun science project that can
last for months and help feed your family with fresh vegetables.
Creating a SFG takes a few steps. First, create a rectangular garden space that can be divided into
one-foot squares. A SFG is called a SFG because each square has the area measure of one square
foot. Second, determine what plants you want in your SFG. It is helpful to design a model of
your SFG to help you know what to plant in each square of your SFG. Third, plant your garden.
We have a space ready for a SFG but the size is up to you. We want the area of the SFG to be at
least 17 square feet and no more than 19 square feet. We need your help to create a model for a
SFG that meets our size needs.
Your first goal: Decide on dimensions for a SFG. Then, partition your garden bed with the
correct number of 1 foot x 1 foot squares. Use the SFG Planning Grid to create a shape meeting
our size needs.
Your second goal: Choose the plants that you want to grow and eat. Flowers in a garden can be
great pollinators and keep the bugs away. Vegetables and fruits provide food for you and others.
Select at least one type of flower for your SFG. Select at least three different types of vegetables
or fruits.
Your third goal: Calculate the number of pounds of vegetables or fruit that your SFG might
3
yield per year. If the average child eats approximately 4 pounds of fruits and vegetables per day,
then how many people might be fed by your garden?
Your final goal: Create a poster that includes the following information:
1. A drawing of your SFG. Include plant names and the correct number of plants per
square foot.
2. The number of pounds of fruits and/or vegetables your SFG might yield per year.
3. The number of people that your garden might feed.
The following questions are jumping-off points for discussion upon presenting your posters:
1. What was your team’s thinking during the task? What did you consider? What problems
did you encounter? What did you do to work through those problems?
2. Why did you choose the shape and dimensions of your SFG? Why did you choose the
plant species for your SFG?
3. How does you know that your SFG design meets the dimension criteria and maximizes
space?
4. What assumptions did you make while problem solving? Are there limitations of your
SFG?
5. After you feed yourself and others, what can you do with any extra food from your SFG?
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Plant Spacing and Yield Data Chart
Weeks
Average
from Seed
Yield
to Harvest
Per Square
Fruit and Vegetables
8
0.5 lb
8
16 beets
16
1
10
16
14
1
11
12
9
3.5 lb
19
1.6 lb
8
3 bunches
7
0.5 lb
20
0.6 lb
10
0.5 lb
19
2.0 lb
12
1.5 lb
7
0.5 lb
8
4.5 lb
17
1.8 lb
12
4.5 lb
Flowers
11
10
20
14
14

Plant

Plants Per
Square

Bean
Beet
Cabbage
Carrot
Cauliflower
Corn
Cucumber
Eggplant
Kale
Lettuce
Onions
Snap Pea
Pepper
Potato
Spinach
Summer squash
Tomato Vine
Winter squash

9
16
1
16
1
1
1
1
1
4
16
9
1
1
9
1
1
1

Dahlia, small
Marigold, small
Pansy
Petunia
Salvia

4
4
4
4
4

Planting Season
S
Sp
F W
u

Preparing Preservice Mathematics Teachers to Teach for Social Justice
Square Foot Garden Planner Grid
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